Introduction
Indonesia has the largest economy in south-east Asia and has become the world's tenth largest economy based on Purchasing Power Parity (PPP), while further strengthening its position by becoming a member of the G-20 (World Bank, 2017) . However, Indonesia is also the fourth biggest greenhouse gas (GHG) emitter in the world, mainly caused by land use change driven by vast deforestation (World The Transaction matrix T in Table 1 shows monetary income and expenditure. If each cell is divided by the value in the total column, it will create the average expenditure tendency and can be written in a new matrix form:
Where is the value of the total column, or A also can be written in matrix form as:
This study used SAM 36x36 from 1985 to 2008. The sector classification of the SAM 36x36 can be seen in Table A1 . For this study, the matrix was modified by the following steps below: 1. Aggregated the domestic commodity (code 24-28) to production factor (code 18-22). 2. Aggregated the trade and transportation margin (code 23) to TRA sector (code 21). 3. Moved the government sector (code 17) to exogenous factor.
The sector classification after the modification can be seen in Table A2 . In the multiplier calculation, only the endogenous part (code 1-21 in Table A2 ) was used. Furthermore, after the multiplier calculation was finished, only the total multiplier (Ma) in the production factor part was used and discussed in this study.
SAM Multiplier
To see the effect of the sectoral change to another sector in the SAM system, the Accounting/ 
Results
It was found that the total multiplier effect tended to increase only in the forest-related sector, while it tended to decrease in agriculture, food-related sectors and manufacture. The trade and service sectors, on the other hand, tended to remain stagnant. This shows that Indonesia's economy tends to rely more on forest-related sectors ( Figure 1 ). Another interesting finding was that since 1990 the biggest multiplier from the forest-related sector goes to manufacturing industries. It means that if additional investment is made in the forest-related sector, it will result in the highest multiplier impact to manufacturing industries (Table 1) .
This result is very interesting because, as shown in Table A1 , only the forestry (FOR) sector results in a higher multiplier effect to another sector rather than its own sector. It means that the output from the FOR sector is highly utilized by other sectors, especially the MAN sector.
Discussion

Economic use of forest-related product
As far as Indonesia's GDP is concerned, the Indonesian economy is still highly dependent on the agriculture and forestry sector. Even the manufacturing industries rely for a significant share of their contribution to the GDP on the forest and plantation-based industries. Although economic trends usually show a conversion from agriculture-based to industrial-based activities, in Indonesia, the flagship industries are related to agriculture and forestry. Therefore, Indonesia relies very much on those sectors as input providers. The significant contribution of the forest and plantation sector to the economy began in 1990. From the 1980s, huge palm-oil establishments spread from Malaysia to Indonesia, as various industries began to recognize the use of palm oil for biofuels and industry (Wulansari and Sigit 2016) . This explains why the multiplier effect of the forest-related sector increased significant after palm oil plantations became a new trend in 1990. Moreover, in the orde-Baru era , the Indonesian government published several policies relating to palm oil as the main plantation commodity in Indonesia. The policy package included: 1) establishment of palm oil processing factories; 2) land disposal for palm oil plantation establishment, including deforestation for transmigration and plantation establishment; 3) open investment for foreign and multi-national companies for palm oil-related business and industry; 4) investment liberalization for palm oil plantations (Nur et al. 2017) . Gradually, palm oil became one of the main commercial commodities supporting Indonesia's economy. Palm oil represents 33.6% of the trade in the world's vegetable oils, and Indonesia's palm oil production accounts for 44.7% of that product's global trade (Yakub and Samon 2011) . Moreover, based on FAOSTAT data, Indonesia is now also the biggest plywood producer in Southeast Asia and the third biggest producer in the world (Table 3) .
In export terms, Indonesia is among the top ten woodproduct exporters, especially for plywood products (Table  4) . Behind its significant multiplier from forest-related sectors, including palm oil and timber, the condition also pushing the concession for wood and commercial plantation and even increase the amount of illegal logging, because of the monetary value of the forestrelated product is very promising to for the people. 
Economic Impact of Forest-Related Sectors and Its Correlation to Deforestation
Deforestation happens for economic benefit. There are many forms of deforestation namely: 1) conversion to agricultural land, whether it is to open the way for food crops or plantation; 2) concession; to get a permit from the forest owner (typically the government) to harvest and log the forest; 3) fuel collection and 4) illegal logging, which can happen in two forms. Firstly, by breaking a concession agreement and logging more than already agreed, and secondly, by logging or harvesting forest without any permit (Amacher et al. 2009 ). In Indonesia, the conversion to agriculture and plantation is said to be a key driver in deforestation. Using the time-series data from 1990 until 2014, a scatter diagram was plotted to demonstrate the relationship between deforestation and the establishment of plantations, especially palm oil. In Figure 2 , a negative relationship between the total area (ha) of palm oil plantations (PALM_ PLANT) and Indonesia's forest cover (FOR_COV) can be seen. It shows that the extent of forest cover has decreased along with the new establishment of palm oil plantations.
On recognition of the high rate of deforestation, the Indonesian government established a forest concession permit for the exploitation of its forests. From the available data, it was found that the concession area tends to decrease year by year (Table 5 ). Furthermore, another major problem is that illegal logging in Indonesia is allegedly more prevalent than legal logging agreed upon under the concession agreement. Around 60% of deforestation comes from illegal rather than legal logging (Boer et al. 2016) . The reason behind the high rate of illegal logging can be viewed from several perspectives. From the socioeconomic perspective, around 60 million people rely on the forest and its products. Most of them are lowermiddle income forest laborers. Some companies make use of this to harvest timber cheaply by recruiting those forest laborers while there is still a lack of government supervision in forest management. Moreover, the high price of timber and the lack of supervision also creates a black market for timber (Adinugroho 2009 ). Those reasons make illegal logging still the main problem leading to deforestation in Indonesia.
Conclusions
One of the most important finding in this study is that Indonesia's economy still relies on agriculture and forestry. Moreover, it was also found that the contribution of the forest-related sector to the economy is increasing and from the multiplier analysis, there is a tendency for this contribution to increase year-by-year. However, this big share of the economy is paid for with a high rate of deforestation. The high deforestation in Indonesia is thought to be due to the high rate of conversion of forest to commercial plantations, especially for palm oil, and also illegal logging. This happens because the economic value of plantation products and timber in the international market is very high, and has become one of the most featured export commodities from Indonesia.
The biggest problem of depending too much on agricultural products, in this case plantation products like palm oil and rubber, is the price volatility. The price of palm oil can fluctuate significantly within just one week. One week, for example, after the price of one Fresh Fruit Bunch (FFB) of palm increased by 36.51 IDR/kg, the price decreased again by 36.52 IDR/kg several days later (Dewi 2018) . Similar to rubber, the price is very unpredictable, and in the end farmers need to survive with all of the uncertainties (Andriani 2018) 
